Comparison of the inhibitory effects of diverse amino acids and amino acid analogs on 12-O-tetradecanoylphorbol-13-acetate-induced ornithine decarboxylase activity in isolated epidermal cells.
At a concentration of 1.25 mM, 14 amino acids were capable of inhibiting the induction of ornithine decarboxylase (L-ornithine carboxy-lyase, EC 4.1.1.17) activity by the tumor promoter 12-O-tetradecanoylphorbol-13-acetate (TPA) in isolated epidermal cells. The greatest percentages of inhibition of TPA-induced epidermal ornithine decarboxylase activity were as follows: cysteine, 98%; tryptophan, 74%; methionine, 64%; phenylalanine, 51%; glycine, 44%; asparagine, 43%; glutamic acid, 42%; leucine, 40%; and arginine, 39%. These amino acid treatments did not alter the time- and concentration-response curves for induction of ornithine decarboxylase activity by TPA. Moreover, there was no difference between the rates at which [3H]arginine, [3H]leucine, [3H]phenylalanine, [3H]methionine, [3H]tryptophan and [14C]cysteine were taken up by freshly isolated epidermal cells or incorporated into epidermal proteins. Arginine, phenylalanine and methionine inhibited the induction of ornithine decarboxylase activity by the tumor promoter to degrees comparable to those elicited by their analogs canavanine and homoarginine, beta-2-thienyl-DL-alanine, and ethionine, respectively. These amino acids and amino acid analogs did not alter the overall rate of protein synthesis. In contrast, both the amino acids and their analogs increased the rates of proteolysis in isolated epidermal cells, an effect which correlated well with the abilities of these different compounds to inhibit TPA-induced ornithine decarboxylase activity. Moreover, both methionine and phenylalanine decreased the half-life and increased the rate of heat denaturation of the TPA-induced enzyme, a result identical to that obtained after treatment with the analogs ethionine and beta-2-thienyl-DL-alanine, respectively. Taken together, these results suggest that millimolar concentrations of exogenous amino acids might induce the synthesis of abnormal proteins and nonfunctional enzymes. Therefore, it is speculated that the uptake of unbalanced amounts of amino acids into the epidermal target cells might alter the stability and the ultrastructure of the TPA-stimulated enzyme just as the amino acid analogs do.